Abstract To assess the differences in the granulometry of milk fat globules between swine and bovine species, milk samples from 30 lactating sows were analyzed for fat globule dimensions and compared with cow milk samples. Results showed differences between the fat globules: sow milk presents reduced globule diameters compared with cow milk (volume-weighted diameter 2.62 vs. 3.27 µm, p<0.001) and reduced interglobular distance. A positive relationship was observed between milk fat content and globule diameter, while a slight, insignificant inverse trend was detected between the day of lactation and fat globule diameter. These complex interactions between milk lipids, globule membrane proteins, and globule dimensions provide a better understanding of digestion/absorption phenomena in the design of milk replacers.
the last decade, the determination of dimensional parameters of the milk fat globules (MFG), mainly in bovine milk, has become popular since the texture and sensorial characteristics of milk and its derived products are heavily influenced by MFG dimensions (Michalski et al. 2003; Michalski et al. 2007 ). Michalski et al. (2005a, b) pointed out a relationship between MFG dimensions and the digestive characteristics of its lipid components. The characteristics of the MFG geometric properties have been extensively studied in cows (Walstra et al. 1969; Van Boekel and Folkerts 1991; Attaie and Richter 2000; Lopez 2005 ) and other mammals, including goats (Mehaia 1995; Attaie and Richter 2000) , camels (Mehaia 1995; Farah and Ruegg 1991) , sheep (Mehaia 1995; Gervilla et al. 2001) , and humans (Ruegg and Blanc 1981; Michalski et al. 2005a, b) . Sow's milk has received some attention in terms of its composition (Klobasa et al. 1987; Csapó et al. 1996; Alston-Mills et al. 2000) , but the scientific literature lacks any data about the dimensional distribution of MFG. The aim of the present work was to analyze the dimensional distribution of MFG in the sow through laser light scatter analysis, comparing the results with vaccine milk.
Materials and methods
A total of 30 lactating sows were enrolled. Each milk sample (at least 5 mL) was collected from three nipples (anterior, median, and posterior) in the morning hours. Specimens were preserved in glass tubes at 4°C until analysis was performed (within 12 h of collection). Fat content in each of the samples was determined (Romeu-Nadal et al. 2004) . Milk samples had a mean fat content of 8.33±4.42 (w/w), with a median value of 6.74% (w/w). The dimensional characteristics of sow MFG were compared with standard native milk (e.g., bovine milk). Granulometric evaluation of MFG for the samples was performed using a Coulter Beckman LS230 laser scatter granulometer. Milk samples were put drop-wise into the measurement cell; 1.25 mL of 35 mM Na-EDTA buffer at pH 7.0 were added prior to each determination to assure disruption of casein micelles (Lopez 2005) . Samples were evaluated for modal diameter (mode, µm), surface-weighted diameter (d s , µm), volume-weighted diameter (Walstra et al 1969) . Datasets were checked for normality, and the differences between porcine and bovine milk were evaluated by the non-parametric test of Kruskal and Wallis. The relationship between the most representative dimensional parameter (d v ), the day of lactation (day), and the milk fat percentage (fat) was determined by Huber robust multiple linear regression analysis.
Results
The descriptive statistics for the dimensional parameters of the MFG from the two groups of subjects are reported in Table 1 .
Results indicated that all of the variables except for span index, the MFG diameter was statistically reduced when compared to bovine milk (p<0.001). Differences are particularly noteworthy for d v , d50, and d90. The SSA was also augmented (+ 30.4% on average). Sow milk showed a median MID of 6.98 µm and a range of 1.71-8.85 µm; these values were reduced with respect to bovine milk as reported by Abeni et al. (2005) 
Discussion
Fat globules show clear interspecific differences not only in terms of composition but also of dimension. In the present study, great differences between bovines and porcines were observed. In sow milk, MFG are differently dispersed, as highlighted by the MID values, with reduced diameters, offering a higher attack surface with respect to bovine milk. MFG diameter increases with fat content, while an inverse relationship, although not significant, was observed between globular diameter and lactation day. These observations can help achieve a better understanding of the relationships between fat globule dimensions, lipid composition, and nutritional characteristics of milk. MFG can be seen as lipoproteic complexes with micro/nano-particle characteristics (Argov et al. 2008 ) that influence the processes of release and absorption in the gut. A deeper integration of information about these phenomena could lead to the design of milk replacements with ad hoc particle characteristics to tailor this precious food to the needs of piglets.
